T he form ula for th e energy levels o f th e rigid ro ta to r h as been a p p lied to nuclei. Two kin d s of nuclear ro ta tio n are discussed: th e ro ta tio n o f th e whole nucleus leads to a n A~l re la tio n for th e energy levels of different n u clei; th e ro ta tio n a ro u n d th e nucleus leads to a n relation. B o th relations are based on th e a ssu m p tio n of eq u al d en sity of different nuclei. E xam ples for b o th relatio n s hav e been found.
T he value of th e ro ta tio n c o n sta n t h as been d eterm in ed : B0 = 5 064 MeV.
The system of ro ta to r levels a p p ears to be rele v a n t to th e in te rp re ta tio n of th e observed nuclear levels.
T he tra n sitio n p robabilities in a sy stem o f ro ta to r levels is discussed. N u clear e x c ita tio n levels are com pared w ith X -ra y levels. F ro m th e level system can be concluded th a t th e nu clear rad ii fulfil th e relatio n r = r0Ab w ith r 0 = 2*03! 10~13 cm. T his v alue is in co nform ity w ith values found by o th e r m ethods.
Twenty years ago, Ellis (1922) suggested, for the first time, a system of discrete nuclear energy levels for describing the origin of a system of y-rays. He discussed the applicability of the combination rule for these rays and w rote: ' The general results lend support to the view th a t stationary states exist in the nucleus and it is hoped th a t by investigating the gamma-rays of other radioactive bodies some general principles in the arrangement of nuclear levels may be found.' The assumption of the existence of discrete nuclear excitation levels was confirmed later on by the observation of the fine structure of a-rays and of corresponding well-defined y-rays. Measurements of the energy release in artificial nuclear reactions indicated the occasional excitation of nuclei in these reactions and pro vided more data for nuclear levels. But the hope of finding some general principles for the values of nuclear levels has not been fulfilled up to now.
The quantum mechanical prediction of nuclear energy levels is not possible as long as the law of interaction between the particles which constitute the nucleus is not known. On the assumption of an exponential law, levels of light nuclei have been calculated by Feenberg and Wigner and others, and general considerations on the symmetry of the Hamiltonian allowed some inferences as to the possible grouping and spacing of energy levels (cf. Wigner & Feenberg 1941) . It is not possible to say that these predictions have so far been fulfilled (cf. Margenau 1941) . Bohr & Kalckar (1937) showed th at vibrations of the whole nucleus should vary as A~i , w h e r e A is the atomic weight, and th at at least the lowest known levels do not correspond to vibrations of this kind. Vibrations of the surface should lead to higher energy levels than vibrations of the whole nucleus; they should vary as A*, and are expected to possess energies of more than 1 MeV even for the heaviest nuclei. B ut empirically the variation is apparently more rapid than A~h and the energy of the lowest nuclear levels which are known is of the order 104 eV. Apart from vibrations, there is the possibility th a t rotational motions may cause nuclear energy levels. Terms due to the rotation of the whole nucleus should vary as A~*. Teller & Wheeler (1938) discussed theoretically the level system due to nuclear rotation, but came to the conclusion th a t no low-lying levels of this kind could be expected in nuclei. Still, the order of values, computed by them for lead, would correspond quite well with the order of terms known in radioactive nuclei, e.g. 223AcX.
A principal reason, however, for taking up again the discussion of the rotational formula is the following: I t is known th a t the nuclear forces of attraction arise quite suddenly near the nucleus, and the curve describing the potential m ust be rather steep. Now, the virial theorem of Clausius, which holds also in quantum mechanics, gives, for stationary states, a relation between the mean kinetic energy T and the mean potential energy V = Crn, depending upon the power of the mean distance r of the particles
The total energy E of the system can be expressed in terms of the m energy of the system
The higher the power n, the more will the total energy consist mainly of the kinetic energy. In particular, if the system becomes excited by increasing the total energy by a finite amount, the potential energy will only change by the fraction 2/n of T. In the limit n= 0 0, the energy of e kinetic energy, and since then the mean distance does not vary at all, the condition for a rigid rotator is fulfilled. The steeper the potential curve a t a given distance, the better the approximation by the formula of the rigid rotator.
On the other hand, even in the case of molecules, with forces of attraction much smaller than in nuclei, the formula of the rigid rotator is a very good approximation for representing the closely spaced molecular energy levels. Therefore in nuclei with their strong forces of attraction, rotational motions may very well occur. It remains a question of empirical research to find out whether examples can be found where nuclear levels obey the rotator formula.
K. M. Guggenheimer T h e t w o k i n d s o f r o t a t i o n
In non-relativistic quantum mechanics the eigenvalues E are given by K(K+ 1)
of the rigid rotator
where 2nh is Planck's constant, 7 is the moment of inertia, r is the radius of the rotator and M is the rotating mass. If the whole nucleus rotates and has spherical symmetry, the moment of inertia is
where A is the mass number and M0 is the mass which corresponds to unit atomic weight. From considerations of binding energies and of cross-sections it seems to be a good approximation to suppose th at the volume of nuclei increases proportionally to the mass number A, i.e. to the number of particles in the nucleus. Then
Under this condition, (4) assumes the form Ba = 2 5 B0 (7)
and the eigenvalues of the energy are obtained by inserting (7) and (8) 
Apart from the rotation of the whole nucleus, there is another possible origin of rotational energy levels, namely, the rotation of a single, or a few, particles around the nucleus. The closest approach of an additional particle is equal to the radius of the compound nucleus. Also during the rotation, the rotating particles have to remain within the range of attraction, which falls off very quickly with the distance. The radius of rotation, therefore, may be considered to be the same as the radius of the compound nucleus. In this case, the rotation of a single particle around the nucleus obeys the formula (3) with On nuclear energy levels
The rotation of several particles leads to B = B0A-*a-\ (11) and thus to the energy levels
where a is the number of particles rotating around the nucleus. Given the radius, the eigenvalues of the energy would be determined by (6), (8) and (9) or (12). Conversely, the empirical determination of B would provide knowledge of the radius. The question of the size of nuclear radii will be discussed in the last section. Various methods for the determination of the nuclear radii do not yet appear to have arrived at an exact and unambiguous result. Therefore, for the present, it has to be investigated, whether the value of B0 or of any B may be determined empirically by the analysis of nuclear levels or nuclear spectra. The best cases to be analysed are those where many levels are known and carefully measured. This condition is fulfilled for some heavy radioactive bodies, e g 223^cx . The magnetic analysis of Rosenblum (1937) of the fine structure of a-rays of 227RaAc indicated levels of 223Ac X which can be arranged into two series with similar values of B (cf. table 1) (Guggenheimer 1940 The values of B are calculated by representing the empirical values of the energy levels by the rotator formula with least square deviations. If only the intense rays are used, one obtains for the two series B = l-4935 and B = l-5945kV and as mean value B = l-544 kV.
If one inserts this value into (7), one obtains
The second example was found in 26Mg with levels at 2-3, 4-0 and 5-0 MeV (May & Vaidyanathan 1936) . The last two levels show at once the simple rational relation which is to be expected for rotator terms. The ratio 4: 5 corresponds to levels with K -8 and K = 9. This leads to 55-5 kV MeV, which is very similar to the value B0 5-064 MeV found with 223AcX.
The third value 2-3 MeV in 26Mg compares with 2-33 MeV with 6 in (9). Thus all three values correspond to levels which are to be expected by the analysis of the levels of 223AcX.
A second possibility of determining B0 or of testing (13) is provided by the A~$ relation (11). This relation is to be applied particularly to high levels and to large level spacing. Rutherford & Lewis (1933) have already emphasized the existence of simple numerical relations within the level system of 214R aC \ They give for twelve excitation levels, the formula 1414+p426 + gl82 kV. The last value corresponds exactly to a level with K = 10 with (9) and (13). The two represent also the most intense a-ray and a y-ray, show the ratio 10:3.
If one takes as the largest common factor F, the unit for which the deviations of corresponding multiples show least square deviations from the experimental values, one obtains F = 141*46 kV. This value should be in a simple rational relation to B = B0A^ according to (10). Inserting (13) and A -214, one obtain B -141*53.
Another nucleus whose levels have been carefully measured is 208ThC" (Rosenblum 1937). Some level distances revealed by a-rays and y-rays show, apart from small level spacings, definite multiples of 144 kV, namely, y287 = ay327 -ay40 ^ 2 x 144 kV ; y432 = ay472 -ay40 = 3 x 144 kV ; 577 = y617 -ay40c^ 4 x 144 kV. According to (10) and (13), B -B0208~s = 144*2 kV. Burcham & Smith (1938) found with {dec) reactions, in 170 four levels a t 0*83, 2*95, 3*77 and 4*49 MeV, nearly within the ratio 1 : 4 : 5 : 6. The unit is ~ 750 kV. With (10) and (13) and A = 17, one finds B = B017~}^766 kV, and corresponding levels at 0*77, 3*07, 3*83 and 4*60 MeV.
According to the scheme of rotator levels, the energies of y-rays of a nucleus should show rational proportions, if they arise from this system. The level scheme derived from y-rays alone cannot provide the same certainty as the levels found in nuclear reactions, but the differences of the energies should lead to simple numerical relations with the value of Bi n (9) or (11), if symmetrical.
Among recent measurements may be mentioned four hardy-rays with 6*1, 6*5, 7*7 and 8*2 MeV in 28Si (Plain, Herb, Hudson & Warren 1940) . The values are nearly in the ratio 1 1 :1 2 :1 4 :1 5 . The largest common factor =548 kV compares with B =B0 28_i = 549 kV. In 82Br three y-rays have been reported (Roberts, Downing & Deutsch 1941) with 0*547, 0*787 and 1*35 MeV. They show practically the ratio 2 : 3 : 5 . The largest common factor F = 268*4, and B = 82-5 = 268*3 kV.
All these examples can be considered as evidence in favour (1) of the occurrence of rational relations between energy levels of a nucleus, (2a) of the applicability of the A~* relation (7), or (26) of the applicability of the A-5 relation (10) which both follow from the assumption of equal nuclear density, (3) of the value (13) of B0 (which has been found originally by the A~s relation alone).
On this basis, it is possible to attem pt the interpretation of the levels themselves and to attribute to them certain quantum numbers. I n t e r p r e t a t i o n o f n u c l e a r l e v e l s With the value (13) B0 = 5*064 MeV, the level scheme of figu constructed.
The abscissa gives the atomic weight between 8 and 238 on a logarithmic scale, the ordinate shows the energy between 20 kV and 20 MeV, also on a logarithmic scale.
The A~% relation (9) and the A -1 relation (12) give the two systems of parallel straight lines and show the theoretical position of the levels.
The black dots signify the nuclear levels which have been determined empirically.
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One sees at once th a t the theoretical level system covers the whole region of observed values. Thus, it follows th a t this system is a t least relevant to the interpretation of the observed levels. Also the spacing of the empirical and of the theoretical levels is of the same order of magnitude. Moreover, the distance of the empirical values from the lines is generally small compared with the theoretical level distance (which is to be taken parallel to the ordinate).
The interpretation is straightforward. On the right-hand side, the multiples of the rotator constant B are indicated. The series with = 1, called a l, leads to the multiples 2, 6, 12, 20 of B \the series a2 leads to 1, 3, 6, 10, 15, 21; t to 2/3, 2, 4, 20/3, 10, 14; the series a4 leads to 1 |, 3, 5, 7 |, 10|, 14, 18, 22|. The level with a= 1, K = 1 is called in short a coincides with a3K2; also a2K2 with a3K5 and a3K6 with a4Kl). On the other hand, the multiples 7, 8, 9, 11, 13, ... could not be interpreted as levels within this scheme where, apart from the rotation of the whole nucleus, only the four series a l, a2, a3 and a4 are considered to occur.
For the levels derived from nuclear reactions, in general only values have been inserted in figure 1 which have been measured or confirmed since 1936, on the assumption th a t they represent the best known data. The bibliography of earlier measurements of these values will be found in the papers quoted.* Not all values are already exactly determined; their interpretation here is only a first attem pt.
Apart from these 75 levels, 43 levels known from a-ray fine structure have been indicated in figure 1.
Most levels lie between a4K\ and a l The largest number of dots, more than a dozen, belongs to the line 6B, which corresponds to the simple formula a\K 2 or a2K3 (cf. figure 1 and equations (10) and (12)).
The next most frequent case is the level 2B, a lK l with a t least six dots. The levels 3B, 4B and 5B are occupied with similar frequency, four or five dots.
In 10B, the value 0-55 MeV lies on the crossing of two lines; t values show the spacing between 2B and 3B.
The three levels found for A = 20 near a lK l were meas processes. The value T 35 MeV has been observed in 20F with reaction, the value 1*4 MeV in 20Ne with inelastic proton scattering, and 1*5 MeV in a ( reaction. It is possible th a t all three measurements correspond to the same level. The three highest levels of 170 lie on three consecutive lines, and the four levels measured by Bower & Burcham (1939) in 20F with 0-7, 1-0, 1-35 and 1-9 MeV lie on, or near, four consecutive levels (1, 1|, 2, 3) of the A~s relation (12).
There are several nuclei where all measured levels seem to belong to the same a series, even to consecutive levels of the series, e.g. the three levels of 34S, the two levels of 42Ca and the two of 48Sc ( a2 ). The two levels of 41A lines of the a4 series. The cases where all observed levels of a nucleus lie on consecutive lines of the A~* relation, or belong to the same a series, may be considered as evidence in favour of the theoretical level system.
The crossing of two lines may be connected with an increased probability of the excitation of the corresponding energy. The following crossing points are marked by dots which represent observations: K \ with ( a l K l ; K5 with ^4^4 ; K6 with a3K3 and with = The highest nuclear excitation observed up to the present is 17-5 MeV (cf. figure 1 ). I t lies on the line 21B and is therefore interpreted as level. Empirically, it is a deuteron-resonance level in 15N (Bennett, Bonner, Hudspeth & W att 1941) , and the interpretation here is in agreement with this fact.
The highest level observed in the a-ray fine structure of heavy nuclei is 2*880 MeV in RaC'. I t lies above the'line 20B. The highest y-ray of the heavy radioactive nuclei has been found to be 3*2 MeV in ThD, which would lie on the line 22^B, aiK9.
The position of the lowest nuclear levels is of particular interest. Theoretically, the lowest level is at 2*770 kV in 238U. The lowest observed level in a-radioactive nuclei is 31 kV in 223AcX. I t corresponds to a A 4 level. The lowest y-rays reported in the list of Seaborg (1940) I t is noteworthy th a t nuclear rotation leads to such low-lying levels at these atomic weights.
In 7Li, a level is known to lie a t 0*5 MeV (Wilson 1941) . If this level is due to rotation of the whole nucleus, the nucleus must be rather flat (perhaps a centred hexagon).
The level system of 208ThC" is of special interest. The transition to the first excitation level of 40 kV is more frequent than to the ground level. The value of 40 kV is too small to be part of the A~$ system (12). B ut there are combinations of energies of this system ( B■ = 144*2 kV) with the first value, and irradiated simultaneously. Here the interpretation is th a t the excitation of the rotation of the whole nucleus can simultaneously occur with a rotation around the nucleus, and more often the de-excitation occurs separately.
Multiple excitation is also indicated by the formula of Rutherford & Lewis for the levels of 214RaC'.
Resonance levels correspond generally to such high energies of excitation th a t the probability of multiple excitation is rather great. Thus, these levels are less favourable for the determination of the fundamental level system. The occurrence of multiple excitation forms an essential part in Bohr's theory of the compound nucleus (Bohr 1936). In fact, the level density found in resonance levels is much higher than the level density observed with nuclear reactions, viz. the differences of the released energies. Thibaud & Comparat (1939) found, in 15N, fourteen resonance levels between 11-64 and 14-16 MeV, Stuhlinger (1939) in the same nucleus nineteen resonance levels between 14-64 and 17-45MeV. Fiinfer (1939) reported twenty-two resonance levels in 13C between 12-67 and 16-68MeV; also in 18F, 31P and 44Ca, eleven, thirteen and sixteen resonance levels have been found.
Bohr's idea of multiple nuclear excitation can be applied also to the system of rotator levels. As mentioned in the case of 208ThC", the rotation of the whole nucleus can be excited simultaneously with the rotation of a group of particles around the nucleus. If one restricts the permission of multiple excitation and if only a double excitation of this kind is allowed, namely, the combination of the excitation of a level of the A~* series together with one of the four a series of the A-* relation, then one obtains already at least the same level density as the observed one (even if the rotator levels remain 2 + 1-fold degenerate).
On nuclear energy levels

M u l t i p o l e r a d i a t i o n
The selection rule, which is valid for transitions between rotator levels of molecules, cannot be expected to hold in nuclei. The observed values of the rotation constant B of diatomic molecules lie between 4-631 x 10~6 eV (I2) and 7-545 x 10~3 eV (H2), whereas for nuclei the value B0 = 5-064 x 106 eV has been adopted.
The emission probability of photons depends upon the energy and the multipole order, according to the formula (Segre; cf. Helmholtz 1941) / o>\ ^ c2 (14) where A is the decay constant, hco the energy, tj a constant of the order 1 and x is of the order of the nuclear radius. The emission probability increases with the energy of the photons, and decreases with the multiple order of the emitted light. But in a system of rotator levels, the multipole order increases with the energy according to
I t depends, therefore, apart from the nuclear charge, upon the values of B and of K, whether the transition to the ground level or to the neighbouring level or to an intermediate level will be the most probable.
The occurrence of y-radiation of high multipole order (up to 25) has been observed (cf. Helmholz 1941). 178 K. M. Guggenheimer N u c l e a r l e v e l s a n d X -r a y l e v e l s
In figure 1 , a line has been drawn at the lower right-hand corner, which connects the points A = 92, E = 20 kV, and A of the X-ray X-level.
According to (9), from 86Rb on, nuclear levels should lie lower than the X-ray if-level of the same atom. The occurrence of nuclear energy levels below the X-ray if-level is established in heavy radioactive bodies (cf. figure 1) .
It is easily seen in figure 1 , that, for example, the energy of 115-3 kV of the uranium X-ray if-level should be sufficient for the excitation of the nuclear level K 1 of A = 26. This nucleus should show a selective absorption of radiation of this energy, and the absorption of this energy should be larger in this nucleus than in nuclei of smaller or higher atomic weight. Again, a nucleus with the atomic weight A -50, should show a similar selective absorption owing to the nuclear level if 2. The excitation of a nuclear level with K > \ should give rise to the emission of secondary rays of greater wave-length.
Systematic absorption measurements of this kind would provide a simple method for testing the position, in particular, of the lowest nuclear energy levels.
N u c l e a r r a d i i
The A-5 relation (12) as well as the A-* relation (9) are based on the assumption of equal nuclear density, r = AV0. Equation (8), B0 = together with the empirical value (13) of B0 = 5-064 MeV, allows the evalua 2nh = 6-62 42 x 10-27 erg sec. and M0 = 1-660 x 10-24 g., one obtains r0 = 2-031 x 10-13 cm.
This value, derived from the analysis of nuclear levels, is in remarkable agree ment with the value 2-05 x 10~13 cm. deduced by by the theory of a-decay under the assumption th at a-particles are not pre-existent in the nucleus. W ith this assumption he was led to correct the value rQ-1-4 x 10-13 cm., assumed by Gamow (1931/7).
Recently, proton-proton, neutron-proton and neutron-deuteron scattering experiments have been described with a range of forces between 1-73 x 10~13 and 2-8 x 10~13 cm. (e.g. Breit, Thaxton & Eisenbud 1939 ; R arita & Schwinger 1941; Buckingham & Massey 1941) . Kuerti & Wilkins (1940) measured the scattering of protons in aluminium and found as the limit of the validity of the Coulomb law a radius of 6-8 x 10-13 cm., whereas (6) and (16) lead to r = 6-09 x 10~13 cm. Placzek & Bethe (1940) remarked th a t the formula for Fraunhofer scattering can be applied to nuclei. By this method Present (1941) computed from recent scattering experiments of W akatuki (1940) with neutrons, radii for iron ^Fe = 7*4 x 10~13 cm. and for lead r Pb = 11-3 x 10-13 cm. whereas with (16) one has to expect rotator radii of iron rFe = 7-6 x 10~13 cm. and of lead r Pb= 11-7x10 13 cm. The scattering values of small angles seem to lead to even higher values of the radii.
Barschall & Ladenburg (1942) measured the total cross-sections for the elastic and inelastic scattering of 2-5 MeV neutrons in several nuclei (cf. table 2). The de Broglie wave-length of these neutrons is 1-82 x 10~12 cm. Even for light nuclei, the empirical values of the cross-sections are larger than A2/zr = 1-05 x 10 24 cm.2 (cf. Peierls 1940).
One can define an effective scattering radius rs by the formula q -r2 sn. (17) The differences between the scattering radii, derived from the observations of Barschall & Ladenburg, and the geometrical radii (16) are on the average 2-0x 10-13 cm. Thus, the scattering radii can approximately be written in the form rs = r + r0 = r0(^4*+1),
and are practically equal to the sum of the radii of the nucleus and the neutron. The cross-sections qc calculated with (18), (17), (16) (With a value r0 -1-47 x 10-13 cm., the differences between the scattering radii and the geometrical radii would be on the average greater than 4 x 10~13 cm.) Pollard, Schultz & Brubacker (1938) found for the reaction radii of neon, aluminium and argon values which correspond a t least to = 1-94 x 10~13 cm. Weisskopf & Ewing (1940) computed a value r0 = 1-3 x 10-13 cm. for the reaction radii. I t is the value of the sticking probability which makes this method rather uncertain (cf. Dunlap & Little 1941 ).* Weizsacker (1935 deduced with his semi-empirical formula for packing fractions and isobaric shift, a value r0^ 1-4 x 10~13 cm. Bethe showed (1937) th a t the semi-empirical formula can be adapted to the larger radius r0 = 2-05 x 10-13 cm.
* Krishnan & Nahum (1942) measured cross-sections and excitation functions of (dp) and (dn) reactions of heavy nuclei. Owing to the uncertainty of the sticking probability, the absolute values of the cross-sections seem to be compatible with r0 = 2*Ox 10~13 cm. as well as with r0= 1-47 x 10~13 cm. The cross-sections of the (dp) reactions have been found to be much larger than those of the (dn) reactions. The Oppenheimer-Phillips process provides a fitting factor, if r0= l -47 x 10~13 cm. or even somewhat higher. On the other hand, the observed facts can be interpreted and are compatible with r0 = 2*Ox 10~13 cm., and r v > r n, where r v and r n are the emission probabilities of a proton or of a neutron. It also should be kept in mind that calculations of penetrabilities become increasingly less reliable as the bombarding energy approaches values which are comparable with the height of the barrier (cf. Volkoff 1940). Aten (1939) found th at with very simple assumptions for the surface energy and binding energies, the isotopic shift leads to a value r0 = 2-05 x 10-13 cm. (cf. also Jordan 1937).
Nuclear radii have been calculated by using the maximum energies of /2-rays. The nuclei with Z = N + 1, in particular, show a remarkable regularity to an A~ i relation of the form (6). Under the assumption of uniform distribution of the nuclear charge, a value r0 = 1-47 x 10~13 cm. has been derived for the 'Coulomb-radii' (Wigner 1937; Stephens 1940; Elliot & King 1941) .
The charge emission causes in the remaining nucleus the change of the Coulomb field, and it is generally supposed th at this change is the only alteration of the energy of interaction (at least in the series 1). On the other hand, the energy release allows the calculation of the change of the total energy in the nucleus. If this change of the total energy consists only of, and is equal to, the change of the potential energy, the radii can be calculated with the result mentioned above.
But equation (1) shows, as a result of the virial theorem, th a t the change of the total energy is generally not at all equal to the change of the potential energy. The same is true in quantum mechanics. The equality of the change of the eigenvalue of the energy with the change of the potential energy, treated as a perturbation, would be only a first-order approximation. The second-order approximation cannot be carried out as long as the exact law of interaction in nuclei and the eigenfunctions are not known. The inference from the change of the total energy to the radius is therefore rather hypothetical. If, for example, the rotator radius r0 = 2-03 x 10~13 cm. is correct, it can be concluded th a t the ratio between the change of the total energy and of the potential energy is AE^1-4AV for the ground state. Thus, the large radius is not incompatible with the observed values of the energy releases in /2-radiation. Nordheim & Yost (1937) mentioned already th at the large radius does not affect essentially the consequences of Fermi's theory of /2-decay.
In table 3 The rotator radius agrees well with the a-decay radius, with the recent deter minations of the scattering radius and of the semi-empirical radius of binding energies and isobaric shift of stability. I t is compatible with the reaction radius and with the Coulomb radius.
Improvements of the determination of nuclear rotation levels would allow one to determine the nuclear radii with the same spectroscopic exactitude as the radii of diatomic molecules.
The value of r0 is not identical with the radius of a single particle. If the particles of a nucleus are distributed like most densely packed spheres, the radius of each of these spheres is 0-90r0. W ith other distributions, the radius of the particles comes out even smaller than this value.
The value (16) of r0 can be considered as evidence in favour of the interpretation of the level system (9) and (12) as due to nuclear rotation (cf. table 3).
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